Homeobox B3, FoxA1 and FoxA2 interactions in epithelial lung cell differentiation of the multipotent M3E3/C3 cell line.
HOM/C homeobox (Hox) and forkhead box (Fox) factors are reported to be expressed in the foregut endoderm and are subsequently detected in a spatio-temporal pattern during lung development. Some of these factors were reported to influence the expression of lung marker proteins or to modulate lung development. To clarify the molecular mechanisms for generating functional lung cells from progenitor cell populations, we introduced the forkhead box factors, FoxA1 and FoxA2, and the homeobox factor, HoxB3, into the differentiation process in a multipotent hamster lung epithelial M3E3/C3 cell line. Ectopic expression of FoxA2 promoted differentiation to Clara-like cells with up-regulation of the expression of the lung marker proteins, Clara cell-specific 10-kDa protein and surfactant protein-B. In contrast, FoxA1 repressed the differentiation. HoxB3 transfection induced FoxA2 expression transiently at the pre-differentiation stage. The endogenous HoxB3 expression level decreased at later stages of Clara-like cell differentiation, and the attenuation was enhanced by FoxA2 transfection. HoxB3 is a putative upstream regulator that enhances FoxA2 expression at the pre-differentiation stage. In addition, we found that the expression of HoxA4, HoxA5, and HoxC9 increased differentially during Clara-like cell differentiation. These results suggest that HoxB3 may be a putative positive regulator of FoxA2 expression at the pre-differentiation stage, and those interactions of Fox factors and Hox factors could participate in Clara cell differentiation.